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www.sciencedirect.comBlock calendar/EphemerideVladimir Prelog: Stalwarts of stereochemistryVladimir Prelog, a Swiss eminent chemist of Croatian
origin, was the ﬁrst scientist to synthesize the symmetrical
hydrocarbon adamantane. The derivatives of adamantane
are used for medical applications. His research was of
fundamental importance to the understanding of biological
processes. Prelog performed research of reference on the
stereochemistry of alkaloids, enzymes, antibiotics, and
several natural compounds. He developed a nomenclature
for describing complex organic compounds. This system,
known as the CahneIngoldePrelog system, provided a
standard and international language for precisely speci-
fying a compound's structure.
Prelog is recognized for his application of X-ray anal-
ysis techniques for determining the structures of many
types of antibiotics, such as rifamycin, which is widely
used to treat tuberculosis, and for his work on the ar-
chitecture of molecules such as cholesterol and antibi-
otics. His research in what is known as stereochemistry
bore rich fruit in the development of pharmaceuticals. He
contributed to the understanding of stereoisomerism, in
which two compounds of identical chemical composition
have different mirror-image conﬁgurations. For his
research into the stereochemistrydthe study of the
relative spatial arrangements of atomsdof organic mol-
ecules and reactions, Prelog (along with the British
research chemist J. W. Cornforth) was awarded the 1975
Nobel Prize in Chemistry.
He was a brilliant chemist, a scholar, and great intel-
lectual possessing a deep cultural background. All his life he
had one attitude toward men, he never exercised his au-
thority, and tried to avoid any sort of confrontation. He was
one of the people who signed the peace appeal for Croatia,
which was signed by 109 Nobel Prize winners in 1991.
Prelog was a member of the French Academy of Sci-
ences. During 2016, the French Academy of Science is
celebrating its 350th anniversary, which is also the 110th
anniversary of the birth of Prelog and the perfect occasion
to remember him.http://dx.doi.org/10.1016/j.crci.2016.05.001
1631-07481. Route of the bright boy and brilliant scientist
Vladimir, the son of Mara Cettolo (Prelog) and Milan
Prelog, was born on 23 July 1906 in the Serbian city of
Sarajevo, in the provinces of Bosnia and Herzegovina,
which then belonged to the Austrian-Hungarian Monarchy
and later, in 1918, became part of Yugoslavia as an inde-
pendent country. In 1915, the concomitance of two events
in the life of Prelog, that is, the eruption of the First World
War and the divorce of his parents, Mara and Milan, forced
Prelog, who was 9 years old, to move to Zagreb (180 miles
northwest of Sarajevo), the capital of Croatia, to livewith an
aunt. He attained his primary education and part of his
secondary education in Zagreb. His father was a teacher of
history and later a professor at the University of Zagreb;
thus, Prelog appreciated the value of education. He spent
the last 2 years of secondary school in Osijek, Croatia, after
his father started working there. The school in Osijek
proved to be crucial because his chemistry teacher, Ivan
Kurija, sparked his interest and love for chemistry. He was
an eminent student, particularly in chemistry. In 1922, his
ﬁrst study in chemistry was published in the German sci-
ence journal, Chemiker Zeitung. Two years later, in 1924,
Prelog graduated from school and began pursuing a
diploma in chemical engineering from Prague's famous
“Czech Technical University”. From 1924 to 1928, he
attended the Institute of Technology in Prague, Czecho-
slovakia, from which he received a diploma in chemical
engineering (the equivalent of a bachelor's degree) in 1928.
Prelog's hard work and brilliant research as he undertook
graduate studies earned him a doctorate in science and
technology from the same institution in 1929. The super-
visor of his thesis was Professor Emil Votocek, one of the
prominent founders of chemical research in Czechoslova-
kia. He was tutored also by his mentor, Rudolf Lukes (then
lecturer and later successor of Votocek to the chair of
organic chemistry), who introduced him to the fascinating
world of organic chemistry.
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The year 1929 coincided with the worldwide severe
economic crisis, a phase termed as the “Great Depression”;
in that time, it was impossible to ﬁnd an academic position.
As such, he started working in a small private plant, where
he was in charge of the production of rare chemicals not
found on the market, while he spent his free time
continuing his own research. He concentrated on his per-
sonal research in the chemistry of natural compounds; he
started investigating alkaloids from the bark of cacao trees.
He had there a modest opportunity to do some research,
but he wanted to work in an academic environment. He
worked there until 1935. In 1935, Prelog was employed as a
lecturer of chemical engineering and organic chemistry at
the University of Zagreb. From 1935 to 1942, he was
lecturer and associate professor as part of the Technical
Faculty of Zagreb University. He founded the Zagreb School
of Organic Chemistry and a research laboratory at the
Kastel factory, today's Pliva, which later grew into amodern
and successful pharmaceutical company. The constant po-
litical turmoil in the Balkans and the prevailing poverty in
this region inﬂuenced his work in a speciﬁc way. Owing to
the political circumstances of that time, after the German
occupation of Zagreb in 1941, he understood that he was
likely to get into serious trouble if he remained there. Ipso
facto, his initiative and dedication to scientiﬁc research
helped Prelog to overcome all difﬁculties. At this critical
point in his life, he received an invitation from Richard
Kuhn to give some lectures in Germany, and afterward
Leopold Ruzicka, whom Prelog had asked for help, invited
Prelog to visit him on the way. Ruzicka helped Prelog to
obtain Swiss visas for himself and his wife, and Prelog
decided also to emigrate from Zagreb to Switzerland.
Through Ruzicka, Prelog obtained generous support from
CIBA Ltd. and started work in the Organic Chemistry Lab-
oratory at the Federal Institute of Technology (ETH) in
Zurich. The cooperation with Ruzicka lasted many years,
and Ruzicka enabled Prelog to progress up the academic
hierarchical ladder. He was promoted from private senior
lecturer (1942e1947) to teacher (1947e1950) and to pro-
fessor (1950e1976). Finally, in 1957, Prelog succeeded
Ruzicka as head of the laboratory, heightened achievement
that he never dreamt of when he was a student in Prague;
he continued to expand the laboratory's activity.
As a teacher of organic chemistry and a lecturer of
distinctive style and eloquence, he trained many genera-
tions of chemists.2. Scientiﬁc achievements
The way from Sarajevo to Stockholm is a long but not
impossible route. And every long journey begins with a
small step…
His ﬁrst publication came when Prelog was only
15 years old! He published his ﬁrst scientiﬁc work in 1922,
in the German science journal Chemiker Zeitung. It is an
important article. After reading it, one is struck by thematurity of the mind of the author, both in its clarity of
thought and expression.
Science is organized knowledge and wisdom is organized
life (Emmanuel Kant (1724e1804))
Starting in his young life, his main interest focused on
research involving chemical compounds called alkaloids
from the bark of cacao trees. He began to investigate the
alkaloid “quinine” and its chemical compounds, with the
help of ﬁnancial assistance from Kastel, now known as Pliva,
a famous pharmaceutical company. He developed an anti-
microbial sulfonamide drug called streptazol, which soon
became well known in the pharmaceutical industry. The
brilliant scientist continued his research on alkaloids,
working on chemical structures of plants such as Cinchona
and Erythrina. Prelog focused on the elucidation of the
structure of solanidin and Cinchona alkaloids and started to
investigate strychnine. He showed that Robert Robinson's
formula for strychninewasnot correct. Although the formula
he proposed was also incorrect, the discovery increased his
personal and international prestige. Later, he worked on
elucidating the structures of aromaticErythrina alkaloids and
(together with D. R. H. Barton, O. Jeger, and R. B.Woodward)
Cevin, which was his last project in alkaloid chemistry.
Note that in the mid-century, purely chemical methods
had become outstated and had lost some of their intellec-
tual appeal. In this period, the instrumental revolution
concerning the introduction to organic chemistry of the
physical methods of X-ray analysis, molecular spectros-
copy, and chromatography necessitated a new approach to
structural elucidation. Recognizing the growing impor-
tance of microbial metabolites, Prelog started working on
these compounds, which possess unusual structures and
interesting biological properties. This led him to antibiotics,
and he subsequently elucidated the structures of such
compounds as boromycin, ferrioxamines, nonactin, and
rifamycin (used to treat tuberculosis and leprosy).
Heworkedon removing certain compounds called “chiral
enantiomers” from an organic compound called Tr€oger's
base, which contains carbon, hydrogen, and nitrogen atoms.
He did this by using the chromatography technique for
separating mixtures, proving that the belief that carbon
atoms were the only constituents of chiral molecules was
inadequate. He stated that even nitrogen atoms could
comprise the center of a chiral (nonsuperimposable mirror
image) compound. The work of Prelog on medium-sized
alicyclic and heterocyclic rings established him as a pioneer
instereochemistryandconformational theoryandyieldedan
invitation to give the ﬁrst Centenary Lecture of the Chemical
Society in London in 1949. He synthesized medium-sized
ring compounds with 8e12 members from dicarboxylic
acid asters via acyloin condensation and explained their
unusual chemical reactivity by using a “nonclassical” strain
because of energetically unfavorable conformations. He also
contributed to the understanding of Bredt's rule (in bridged-
ring systems, a double bond cannot start from a bridgehead)
by showing that a double bond cannot occur at the bridge-
head if the ring is largeenough. Inhis researchonasymmetric
syntheses, Prelog studied enantioselective reactions and
established rules for the relationship between the conﬁgu-
ration of educts and products. The transition from the
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enzymatic reactions was only a small step because the mys-
tery of enzymic activity and speciﬁcitywill not be elucidated
without knowledge of the intricate stereochemical details of
enzymic reactions. Through Prelog's research into the ste-
reospeciﬁcity of microbiological reductions of alicyclic ke-
tones and the enzymic oxidation of alcohols, he contributed
not only to the knowledge of the mechanism of the stereo-
speciﬁcity of enzymic reactions in general but also to the
knowledge of the structure of the active site of the enzyme.
Specifying the growing number of stereoisomers of organic
compounds became one of Prelog's important aims. In 1954,
he joinedR. S. Cahn and Sir Christopher Ingold in their efforts
to build a system for specifying a particular stereoisomer by
using simple and unambiguous descriptors that could be
easily assigned and deciphered. The CahneIngoldePrelog
system was developed to deﬁne the absolute conﬁguration
using “sequence rules”. He introduced the so-called Prelog's
regulation, which determines the conformational relations
between reactants and products.
Prelog is well known because he developed X-ray
analysis techniques that reveal the stereochemical struc-
tures of numerous complex organic molecules and laid out
the general rules of molecular structures in relation to the
properties of chemical compounds. He also developed
reliable systemic rules for using X-ray analysis to determine
whether the atoms of a lopsided, or asymmetric, carbon-
based molecule are arranged in “right-handed” or “left-
handed” placement (either arrangement contains the same
atoms, but the atoms are connected in mirror-image ar-
rangements). He studied the effects on chemical com-
pounds created by the three-dimensional arrangement of
their atoms, particularly the molecules of cholesterol and
antibiotics. He won the Nobel Prize for Chemistry in 1975.
As we observed, during his life, Prelog had to move
several times, including to Sarajevo, Zagreb, Osijek, Prague,
and Zurich. The way from Sarajevo to Stockholmwas a long
one, and he was fully aware that to be unrepeatable and
eternal, one must work very deeply…
Throughout his career, his scientiﬁc research encom-
passed more than 400 works, making him one of the stal-
warts of stereochemistry.
Many scientiﬁc societies elected him tomembership. He
became amember of many science academies and received
honorary titles from numerous universities. In 1986, he
became an honorary member of the Croatian Academy of
Sciences and Arts. A frequent visitor to the United States, he
was elected as a foreign member of the National Academy
of Sciences in 1961. The Royal Academy of Britain followed
suit a year later (1962). Dr. Prelog also won many other
prestigious awards: Marcel Benoist Award (1965), Davy
Medal (1967), August Wilhem von Hofmann Medal for
Chemistry (1968), ACS Roger Adams Medal (1969), Nobel
Prize for Chemistry (1975), Paracelsus Medal (1976),
Member of the Board of Ciba (1963e1971), Member of the
Board of Ciba-Geigy (1971e1978), of the Academy of
Pharmaceutical Sciences, of the Accademia dei Lincei,
Foreign Member of the German Academy of Sciences Leo-
poldina, Foreign Member of the Russian Academy of Sci-
ences, Foreign Member of the Royal Irish Academy, Foreign
Member of the Royal Danish Academy of Sciences.I have brieﬂy summarized the career and works of
Prelog, which I believe deﬁne the man Prelog. Prelog was,
above all, a modest, eclectic, and generous man. He had a
right course and character, and he attracted the affection
and respect of all. He always remembered his origins,
encouraged young investigators, and never sought recog-
nition e being much more interested in talking about sci-
ence. Although his mother tongue was Croatian, he was
well able to converse, read, and write in several other
languages.
Prelog married Kamila in Prague in 1933 and had a son,
Jan, who was born in Zurich in 1949. He was a much
beloved father and was invariably generous and supportive
of his son in whatever he did.
He died in Zurich, Switzerland, on 7 January 1998. His
last earthly days were spent in Zurich, but he was ulti-
mately buried in the memorial tomb of the Croatian
Academy of Sciences.
Prelog was one of the most important chemists of the
20th century; his research and theories exerted a powerful
inﬂuence on the development of chemistry. He worked
deeply, and his lonely effort can ﬁnally become collective
for other generations of scientists and our society. Through
these sentences, that nobility of spirit and modesty of this
great scientist are conveyed! The memory of the noble soul
of this great servant of science and of his country will not
pass. A fortiori causa, Prelog was a ﬁghter in science and in
life. Prelog was triumphant in science, which required a
plenitude of force to create an everlasting way.References
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19 Kresa, Jacques (19 July 1645e28 July 1715), French intellectual.
Bache, Alexander Dallas (19 July 1806e17 February 1867), American scientist.
Damour, Augustin Alexis (19 July 1808e22 September 1902), French mineralogist.
Potain, Pierre Carl Edouard (19 July 1825e5 January 1901), French cardiologist.
Pickering, Edward Charles (19 July 1846e3 February 1919), American physicist and astronomer.
Launay, Louis Alphonse Auguste de (19 July 1860e30 June 1938), French mineralogist.
Friedel, Georges (19 July 1865e11 December 1933), French mineralogist.
Meyer, Yves (18 July 1939), French mathematician.
20 Bohn, Johann (20 July 1640e19 December 1718), German physicist.
Salvador y Pedrol, Jaime (20 July 1649e20 June 1740), Spanish pharmacist.
Monceau, Henri Louis Duhamel du (20 July 1700e22 August 1782), French botanist.
Marmont, Auguste-Frederic-Louis Viesse de (20 July 1774e2 March 1852), French general.
Owen, Richard (20 July 1804e18 December 1892), English biologist.
Puiseux, Pierre Henri (20 July 1855e28 September 1928), French astronomer.
Raveau, Bernard (20 July 1940), French scientist.
21 Picard, Jean (21 July 1620e12 October 1682), French astronomer and geodesist.
Littre, Alexis (21 July 1658e3 February 1725), French physicist.
Regnault, Henri Victor (21 July 1810e19 January 1878), French chemist.
Guyon, Jean Casimir Felix (21 July 1831e21 July 1920), French surgeon.
Dorveaux, Paul Marie Jean (21 July 1851e7 January 1938), French medical doctor.
Quenu, Edouard Andre Victor Alfred (21 July 1852e28 July 1933), French surgeon.
Giaja, Jean Ivan (21 July 1884e1 October 1957), French-Serbian physiologist.
22 Prony, Gaspard Clair François Marie Riche baron de (22 July 1755e29 July 1839), French engineer.
Brisbane, Thomas Makdougall (22 July 1773e27 January 1860), Scottish governor of New South Wales.
Reboul, Henri Paul Irenee (22 July 1783e18 February 1839), French chemist.
Bessel, Friedrich Wilhelm (22 July 1784e17 March 1846), German physicist and astronomer.
Largeteau, Charles-Louis (22 July 1791e11 September 1857), French physicist and astronomer.
Lame, Gabriel (22 July 1795e1 May 1870), French mathematician.
Cosson, Ernest Saint Charles (22 July 1819e31 December 1889), French botanist.
Bischoffsheim, Rapha€el Louis (22 July 1823e20 May 1906), French politician.
Waksman, Selman Abraham (10 July 1888e16 August 1973), Russian-American biochemist and Nobel laureate (1952).
Giraud, Georges Julien (22 July 1889e16 March 1943), French mathematician.
Prevot, Andre-Romain (22 July 1894e21 November 1982), French bacteriologist.
Combes, Claude (22 July 1935), French biologist.
Roques, Bernard (22 July 1935), French biochemist.
Kourilsky, Philippe (22 July 1942), French biologist.
23 Brückner, Isaac (23 July 1686e6 April 1762), Swiss scientist.
Petit, Antoine (23 July 1722e21 October 1794), French medical doctor.
Pictet, Marc Auguste (23 July 1752e18 April 1825), Swiss scientiﬁc journalist.
Malus, Etienne-Louis (23 July 1775e24 February 1812), French engineer and physicist.
Wertheimer, Pierre Leon (23 July 1892e24 May 1982), French surgeon.
Merle d'Aubigne, Robert (23 July 1900e11 October 1989), French medical doctor.
Prelog, Vladimir (23 July 1906e7 January 1998), Croatian-Swiss chemist and Nobel laureate (1975).
24 Chazelles, Jean-Mathieu de (24 July 1657e16 January 1710), French hydrographer.
Boistissandeau, Jean Baptiste Laurent de Hillerin de (24 July 1704e14 February 1779), French scientist.
Cadet de Gassicourt, Louis Claude (24 July 1731e17 October 1799), French chemist.
Deslandres, Henri Alexandre (24 July 1853e15 January 1948), French astronomer.
Picard, Charles Emile (24 July 1856e11 December 1941), French mathematician.
Achard, Emile Charles (24 July 1860e7 August 1944), French medical doctor.
Yor, Marc (24 July 1949e9 January 2014), French mathematician.
25 La Hire, Gabriel-Philippe de (25 July 1677e4 June 1719), French astronomer.
Wiebeking, Karl Friedrich von (25 July 1762e29 May 1842), German architect and engineer.
Wallerant, Frederic Auguste Felix (25 July 1858e11 July 1936), French mineralogist.
Peyer, Bernhard (25 July 1885e23 February 1963), Swiss paleontologist and anatomist.
Stefanski, Witold (25 July 1891e18 July 1972), Polish zoologist.
Morin, Jean Antoine Georges (25 July 1903e8 December 1979), French intellectual.
Hirth, Leon Jean Andre (25 July 1916e7 September 1991), French biologist.
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26 Carre, Louis (26 July 1663e11 April 1711), French mathematician.
Aguesseau de Valjoing, alias Valjouan, Joseph-Antoine d' (26 July 1676e15 April 1744), French intellectual.
Jalabert, Jean (26 July 1712e11 March 1768), Swiss physicist and politician.
Boucher, Jules Armand Guillaume (26 July 1757e24 November 1844), French botanist.
Debray, Jules Henri (26 July 1827e19 July 1888), French chemist.
Walden, Paul (26 July 1863e22 January 1957), Russian-Latvian-German chemist.
Dessens, Henri Jean Joseph (26 July 1911e22 May 1971), French intellectual.
Witten, Edward (26 July 1951), American physicist and mathematician.
27 Bernoulli, Jean 1er (27 July 1667e1 January 1748), Swiss physicist and mathematician.
Palisot, Ambroise-Marie-François-Joseph de Beauvois (27 July 1752e21 January 1820), French naturalist.
Airy, Georges Biddel (27 July 1801e4 January 1892), English astronomer and mathematician.
Sella, Quintino (27 July 1827e14 March 1884), Italian mineralogist and politician.
Jost, Alfred Daniel (27 July 1916e3 February 1991), French endocrinologist.
28 Vibraye, Guillaume Marie Paul Louis Hurault de (28 July 1809e14 July 1878), French intellectual.
Saporta, Louis Charles Joseph Gaston de (28 July 1823e26 January 1895), French paleobotanist.
Haton de La Goupillere, Julien Napoleon (28 July 1833e7 January 1927), French scientist.
Wintrebert, Paul Marie Joseph (28 July 1867e3 May 1966), French medical doctor and biologist.
Melin, Johannes Botvid Elias (28 July 1889e22 March 1979), Swedish botanist.
29 -
30 Lory, Charles (30 July 1823e3 May 1889), French geologist.
Manen, Eugene Hippolyte Leopold Marie (30 July 1829e21 May 1897), French engineer.
Bertrand, Leon Louis Theophile (30 July 1869e24 February 1947), French geologist.
Vening Meinesz, Felix Andries (30 July 1887e10 August 1966), Dutch geophysicist.
Georges, Andre Leon (30 July 1942), Belgian climatologist.
Bihan, Denis Le (30 July 1957), French medical doctor and physicist.
31 Koenig, Johann Samuel (31 July 1712e22 July 1757), German mathematician.
Meckel, Johann Friedrich (31 July 1724e18 September 1774), German anatomist.
Fouquet, Henri (31 July 1727e10 October 1806), French medical doctor.
Pelletier, Bertrand (31 July 1761e21 July 1797), French chemist.
W€ohler, Friedrich (31 July 1800e23 September 1882), German chemist.
Mangon, Charles François Herve (31 July 1821e15 May 1888), French engineer.
Helmert, Friedrich Robert (31 July 1843e5 October 1915), German geodesist.
Smith, Theobald (31 July 1859e10 December 1934), American epidemiologist and pathologist.
Velluz, Leon Antoine (31 July 1904e28 May 1981), French chemist.
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